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AMENPED gl^AIMS 

1. (currently amended) A method of delecting overflow in a clamping circiu^ 
comprising tho steps of : 

inputting a first operand having a first fixed-point format into the clamping circuit; 

inputting a second operand having a second fixed-point format into the clamping circuit; 

determining an overflow output based upon the first and second fixed-point format and 
predicting whether an arithmetic operation of the first operand with the second operand will yield 
a result that exceeds the overflow ou^ut; and 

performing at least partially the arithmetic operation of the first and second operands; 

wherein the determining and predicting si&p occurs independent from and substantially in 
parallel with the performing step. 



2. (currently amended) A method of detecting overflow in a clamping circuity 
comprising ^»- gteps of : 

inputting a first operand having a first fixed-point format into the clamping circuit; 

inputting a second operand having a second fixed-point format into the clamping circuit; 

determining a product overflow output based upon the first and second fixed-point format 
and predicting whether multiplication of the first operand with the second operand yields a result 
that exceeds the product overflow output; and 

performing at least partially the multiplication of the first and second operands; 

wherein the determining and predicting occurs independent firom and substantiaUy in 
parallel with the performing sl^. 
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3. (currently amended) A method of clamping fixed-point multipliers^ conxprising *e 
s t e ps of : 

providing a first operand in a first fixed-point format; 
providing a second operand in a second fixed-point format; 

at least partially multiplying the fir$t operand with the second operand to produce an 
operation result; 

determining whether the operation result will exceed a representable value; 

determining a clamping value based on the first fixed-point format of the first operand 
and the second fixed-point format of the second operand; and 

substituting the operation result with the clamping value when it is determined that the 
operation result will exceed the representable value; 

wherein the multiplyuig st^ and determining whether the operation result will exceed the 
representable value step occur independently and substantially in parallel. 

4. (currently amended) A method ofclamping fixed-point multipliers^ comprising the 
fltepo of : 

providing a first and second input operand; 
determining a desired number of output bits; 

where any of the first and second input operands axe positive, counting a number of 
leading logical zeros in the positive operands; 

where any of the first and second input operands are negative, counting a number of 
leading logical ones in the negative operands; 

summing the number of leading logical zeros of the positive operands with the number of 
leading logical ones in the negative operands; 

determining a clamping decision based on the summing step to yield a simple clamp 
predictor representative of the clamping decision; 

computing a product of the first operand and the second operand such that the prod\ict 
has the desired number of output bits plus one additional bit; 

logically ORing the simple clamp predictor with a most significant bit of the product 
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5. (currently amended) The method of el«m Claim 4^ wherein the com 
determining the clamping decision to yield the simple clamp predictor step occur independently 
and substantially in parallel. 

6. (currently amended) A method ofprocessing multiplier data paths^ comprising *e 
flt e pg of : 

performing at least a partial multiplication of a plurality of operands, each having a fixed- 
point format; 

determining whether the at least partial multiplication of the operands produces a product 
that will exceed a pre-determined limit based upon the fixed-point format of each of the 
operands; and 

wherein the performance st^ and the determining st^ occur independently and 
substantially in parallel. 

7. (currently amended) A method of clamp detection^ comprising A e step s of : 
inputting a first and a second operand to both a multiplier and an overflow detection 

circuit; 

multiplying the first and second operands to generate a result not to exceed a pre- 
determined ntimber of bits; 

determining an initial clamping predictor bit based upon the first operand and the second 

operand; and 

logically ORing the initial clamping predictor bit and a most significant bit of the result 
to produce a final clamping predictor bit; 

wherein the multiplying and determining steps occur independently and substantially in 

parallel. 

8. (currently amended) The method ofelai»Cldm7» wherein the first and second 
operands are in a fixed-point format 

9. (withdrawn) The method of elaiflft Clain^ 7^ wherein the most significant bit of the 
result is logically inverted prior to the logically ORing step. 
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10. (currently amended) A methot^ of damn detection, comprising: 

i>piittmf r a first an d a .^etppnd operan^ to both a multipHfT and an overflow detection 

circuit: 

multiplyip ^ the firs t and second operands to generate a result not to exceed a Ptfe 
Hetermined number hits: 

<;le^emiinin g an init ial r.lan^ppp predictor bit h^^A nppn the first operand and the second 

^QgicallY QRing the mi'ri^] clampinp predictor bit a^d a most significant bit of the TCSUlt 
to produce a final clam ping predictor bit: 

>Vberein the multiplyin p ; a^d de termining occur indenendpntiv and suhsitantiallv in 

parallel; 

wherein the first and second operands are in a fixed-point fnrm^fi and 
The m e thod of Qloim 8 wherein the stop of determining the initial clamping predictor bit 
includes determining a number of logical zeros in each of the operands and summing the number 
of logical zeros to determine whether the sum exceeds a pre-determined number to determine tiie 
initial clamping predictor bit. 
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11. (cuxreatly amended) A ^ethod of clait^p deternVin^ r^mprising: 

i'npiit|| ^{> a first an^ a second nperand to hnth a multipli^T an^ an overfinw detection 

circuit; 

multiplyi j ffg the first and g prnnd operands to generate a result nqt to exceed a orer 

He^^m;iined nrnnbe^ of bits: 

rfetemiim >g an initial clamping predictor bit ba^ed upon the fii^ operand ^nd the second 

d: and 



]n^ir^l1 Y oilin g the initial clamping predictor l?it and a most significant bit of the result 
tr> pi^nduce a final clamping pfedictor bit: 

wherein the multipl ypg and determ ininfr nnnur i^^ienendentlv and substantial^ 

parallel: 

w>B ^etn the first and second o perands are in a fixed-point f9rmat: and 
Tho mothod ofoloimS wherein t he s t e p of determining the initial clamping predictor bit 
includes determining a number of logical ones in each of the operands and summing the number 
of logical ones to determine whether the sum exceeds a pre-determined number. 
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12. (cunently amended) method o f Hainn deterpTinn, cnmpr^sitig! 

ir^y^ytfin p 51 firjgt ftii|H Si ^^lid op erand to both Trmltiplier and an ^verflow detection 

Circuit- 

miil^, p]Yin^ the first and .^nd o perands to gen^ra^^ a result not to exceed a MS^ 

de termined number of bits: 

H^t^rmipinp an ^nitial c lampipg nredicf-- ^^t hfl-^ "f^F r^rand and the second 

operand: and 

lo^callv pRine ^e initial damning nredietor hit and a most sign ificant bit of the result 
t< f produce a final clam ppg nredictor bit: 

wherein the mul tinlvin^ and determining occur indeoendentlv and snbstantially in 

parallel: 

wherein the first and second operand s are in a fixgd-noint format; and 
Tho method ofoloimg wherein the stop of determining the initial clamping predictor bit 
further comprises, when one of the operands is negative and one of the operands is positive, 
determining a number of logical ones for the negative operand and a number of logical zeros for 
the positive operand and summing the number of logical ones and the number of logical zeros to 
detemiine whether the sum exceeds or is equal to a pre-determined value for clamping to occur, 

13. (currently amended) A multiplication overflow detection circuity comprising: 
multiplication circuitry for at least partially multiplying a first and a second operand; and 
overflow detection circuitry receiving the first and second operands that detects vrtiether a 

result of the multiplication of the first and second operands exceed a maximum representable 
positive or negative value; 

wherein the multiplication circuitry and the overflow detection circuitry operate 

independentiy and substantially in parallel , 

14. (currendy amended) The circuit of eteaClgja 13^ wherein the overflow detection 
circuitry utilizes a fixed-point format of the first and second operands to determine whether the 
result of the multiplication exceeds the maximum representable positive or negative value. 
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15. (currently ameiided) An overflow detection circuity comprising: 
a first register for storing a first operand; 

ia second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit; 

a multiplier for at least partially multiplying the first and second operands and generating 
a resxdt not to exceed a pre-deteimined number of bits; 

a clamp bit register for storing the clamp bit from the overflow detection circuitry; and 

a result register connected to the multiplier for storing the result of the multiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel. 
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16- (cuirently amended) An overflow detection circuit* comprising: 
a first register for storing a first operand; 

a second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit; 

a multiplier for at least partially multiplying the first and second operands and generating 
a resuh not to exceed a pre-determined number of bits; 

a clamp bit register for storing the clamp bit from the overflow detection circuitry; and 

a result register connected to the multiplier for storing the result of the muhiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel, 

the overflow detection circuit further comprising: 

a multiplexer comprising: 

a clamp value input for receiving a clamp value to be output when clamping occurs; 
a clamp bit register input connected to the clamp bit register for receiving the clamp bit; 
a result register input connected to the resuh register for receiving the result of the 
multiplication of the first and second operands; and 
an output; 

wherein the multiplexer selects one of the clamp value register input and the result 
register input based upon a logical level of the clamp bit register in order to make the selected 
input the output of the multiplexer. 
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17. (currently amended) An overflow detection circuity comprising: 
a first register for storing a first operand; 

a second register for storing a second operand; 

overflow detection circuitry for detecting an overflow of a multiplication of the first 
operand and the second operand and producing a clamp bit; 

a multiplier for at least partially multiplying the first and second operands and generating 
a result not to exceed a pre-determined number of bits; 

a clamp bit register for storing the clamp bit fi-om the overflow detection circuitry; and 

a result register connected to the multiplier for storing the result of the multiplication of 
the first and second operands; 

wherein the overflow detection circuitry and the multiplier operate independently and 
substantially in parallel, and 

wherein the clamp bit input is logically ORed with a most significant bit of the result 
stored in the result register. 

1 8. (currently amended) The overflow detection circuit of eteaa Claim 15^ wherein at 
least one of the registers is a flip-flop. 

19. (currently amended) The overflow detection circuit of efeim Claim 15, wherein the 
first and second registers store the first and second operands in a fixed-point format. 

20. (currently amended) The method of eisim CMm 7^ fiirther comprising the Dt e p of 
determining whether clamping occurs based upon a logical value of the final clamping predictor 
bit and selecting one of a pre-selected clamp value and the result of the multiplying etep. 



1022033V I II of 19 



PAGE 11/19 * RCVD AT 3/17/20D5 9:36:55 PM [Eastern Standi 



